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Hydrogen permeation and stress corrosion cracking sensitivity of
7075-T6 Al alloy in marine environment
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Abstract: The apparent hydrogen diffusivity was studied by D—S double cell. The effect of thickness of plated Ni,
charging current density and charging-uncharging cycles on apparent hydrogen diffusivity was studied. And the stress
corrosion cracking (SCC) sensitivity of constant charging specimens was studied. The results show that the passivation
current is steady while the thickness of plated Ni is 220 nm. The plated Ni can provide protection from pitting corrosion
and catalysis effect on hydrogen. The apparent hydrogen diffusivity increases with the increase of charging current
density. The surface hydrogen concentration increases with the increase of charging current density, and the concentration
gradient also increases, the hydrogen permeation rate increases, while the increase trend becomes slow due to the surface
coverage. The apparent hydrogen diffusivity increases with the increase of charging-uncharging cycles at the beginning,
and then reaches a steady value due to the overflow of non-diffuse hydrogen and the increase of hydrogen permeation
rate. And the SCC sensitivity of constant charging specimens increases with the increase of charging time.
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Fig. 1 Schematic diagram of experimental set-up
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Fig. 2 Change of passivation current with time at different

plated Ni thickness
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Fig. 3 Change of hydrogen permeation current density with

time at plated Ni thickness
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Fig. 4 Change of hydrogen permeation current density with

time under different charging current densities
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